Targeted delivery of doxorubicin to cancer cells by a cruciform DNA nanostructure composed of AS1411 and FOXM1 aptamers.
Here, a novel cruciform DNA nanostructure was developed for targeted delivery of doxorubicin (Dox), as an anticancer agent, to lung (A549 cells) and breast (4T1 cells) cancer cells. The cruciform DNA nanostructure consisted of AS1411 aptamer as targeting agent and Forkhead Box Protein M1(FOXM1) aptamer as therapeutic agent. MTT assay, fluorescence imaging, flow cytometry analysis, and in vivoantitumor efficacy were performed to evaluate the function of the Dox-DNA nanostructure complex. The presented delivery system benefited from tumor targeting, high stability in serum and simple construction. The Dox-DNA nanostructure complex showed a noticeable higher internalization degree into A549 and 4T1 cells (target), overexpressing nucleolin on their cell membranes, compared to CHO cells (nontarget, nucleolin negative). Moreover, the results of MTT assay exhibited that Dox-DNA nanostructure complex significantly decreased cell viability in A549 and 4T1 cells compared to CHO cells, which significantly preserved their viability. Besides, Dox-DNA nanostructure complex significantly reduced tumor growth in tumor-bearing mice in comparison with Dox and DNA nanostructure treatments. These findings confirmed that synergistic combination of FOXM1 aptamer and Dox into Dox-DNA nanostructure complex enhanced antitumor effectiveness and reduced toxicity toward nontarget cells, opening up new insights in cancer treatment.